A technique is described for the measurement of electron attachment to short-lived (~ 10-9 s) excited species.
INTRODUCTION
The significance of the basic physics of electron-ground state molecule collision processes in understanding the properties of gaseous dielectrics has been amply documented. 1 However, the role of e1ectronically-excited species has not as yet been fully addressed, although it is considered to be important in its effects on the dielectric and "switching" properties of gases. [2] [3] [4] The principal reason for this is the lack of knowledge on electron attachment to, electron scattering from, and electron-impact ionization of electronically-excited species, which in turn is due to experimental difficulties encountered in producing sufficient numbers of specific excited species under controlled experimental conditions. Recently, we successfully produced indirectly via laser excitation, sufficient numbers of long-lived electronically-excited molecules under swarm conditions and observed 5 to 6 orders of magnitude increases in the attachment of slow electrons to them compared to the ground electronic states. In Fig. 1a is shown the laser/electrode arrangement used in these studies. The laser pulse which produced the excited species injected at the end of its path a pulse of photoelectrons in the gas from the cathode; these electrons attached to the laser-produced excited species en route to the anode. shows the measured electron attachment coefficient for the first excited triplet and the ground singlet state of the thiophenol molecule. 5, 6 Besides their intrinsic value these initial observations demonstrated the feasibility of optical switching of the dielectric properties of gases by laser-induced changes in electron attachment involving electronically--excited molecules. In this regard, it is desirable to achieve optically--enhanced electron attachment to short-lived (:s: 10-8 s) excited electronic states since this would allow optical switching at higher repetition rates. 
(b)
, , Schematic drawing of the two--electrode configuration employed for measurement of electron attachment to the first--excited triplet state of thiophenol. The detection region is the same as the interaction region and is located between the two electrodes; the same laser pulse irradiates the interaction region (producing excited attaching species) and also produces a pulse of attaching electrons at the cathode via photoelectric emission.
At the laser fluences employed, laser photoionization is negligible.
The electron attachment coefficient, TJ/N A vs. E/N for thiophenol in N 2 buffer gas. Curve 1 was obtained in a separate high pressure swarm experiment without laser irradiation, and depicts electron attachment to the ground state. Curves 2 and 3 were obtained in the present experiment with XeCI and KrF laser lines respectively. The photon energy of the XeClline is not sufficient to excite electronically the molecule monophotonically and therefore only the ground state attachment is observed; however, electronic excitation and enhanced * electron attachment occurs at the KrF line. Note that TJ/N A is '" 100 times larger than TJ/N A since the excited molecule number density * N A is about one percent of N A· In this paper, we describe for the first time a technique for measuring photoenhanced electron attachment to short-lived (:s: 10 -8 s) excited electronic states
